N-succinimidyl 3-[211At]astato-4-guanidinomethylbenzoate: an acylation agent for labeling internalizing antibodies with alpha-particle emitting 211At.
The objective of this study was to develop a method for labeling internalizing monoclonal antibodies (mAbs) such as those reactive to the anti-epidermal growth factor receptor variant III (EGFRvIII) with the alpha-particle emitting radionuclide (211)At. Based on previous work utilizing the guanidine-containing acylation agent, N-succinimidyl 4-guanidinomethyl-3-[(131)I]iodobenzoate ([(131)I]SGMIB), we have now investigated the potential utility of its astato analogue for labeling the anti-EGFRvIII mAb L8A4. N-succinimidyl 3-[(211)At]astato-4-guanidinomethylbenzoate ([(211)At]SAGMB) in its Boc-protected form was prepared from a tin precursor in 61.7 +/- 13.1% radiochemical yield, in situ deprotected to [(211)At]SAGMB, which was coupled to L8A4 in 36.1 +/- 1.9% yield. Paired-label internalization assays demonstrated that tumor cell retention of radioactivity for L8A4 labeled using [(211)At]SAGMB was almost identical to L8A4 labeled using [(131)I]SGMIB, and 3-4-fold higher than for mAb radioiodinated using Iodogen. Paired-label biodistribution of L8A4 labeled using [(211)At]SAGMB and [(131)I]SGMIB in athymic mice hosting U87MGdeltaEGFR xenografts resulted in identical uptake of both (211)At and (131)I in tumor tissues over 24 h. Although higher levels of (211)At compared with (131)I were sometimes seen in tissues known to sequester free astatide, these (211)At/(131)I uptake ratios were considerably lower than those seen with other labeling methods. These results suggest that [(211)At]SAGMB may be a useful acylation agent for labeling internalizing mAbs with (211)At.